The physical relationship of barley chromosome 5 (1H) to the linkage groups of rice chromosomes 5 and 10.
Using a recently developed polymerase chain reaction (PCR)-mediated approach for physical mapping of single-copy DNA sequences on microisolated chromosomes of barley, sequence-tagged sites of DNA probes that reveal restriction fragment length polymorphisms (RFLP) localized on the linkage maps of rice chromosomes 5 and 10 were allocated to cytologically defined regions of barley chromosome 5 (1H). The rice map of linkage group 5, of about 135 cM in size, falls into two separate parts, which are related to the distal portions of both the short and long arms of the barley chromosome. The markers on the rice map of chromosome 5 were found to be located within regions of the barley chromosome which show high recombination rates. The map of rice chromosome 10, of about 75 cM in size, on the other hand, is related to an interstitial segment of the long arm of chromosome 5 (1H) which is highly suppressed in recombination activity. For positional cloning of genes of this homoeologous region from the barley genome, the small rice genome will probably prove to be a useful tool. No markers located on rice chromosomes were detected within the pericentric Giemsa-positive heterochromatin of the barley chromosome, indicating that these barley-specific sequences form a block which separates the linkage segments conserved in rice. By our estimate approximately half of the barley-specific sequences of chromosome 5 (1H) show a dispersed distribution, while the other half separates the conserved linkage segments.